
Project Introduction

Rocket propulsion environments generate electromotance effects that often
introduce undesirable noise within the instrumentation systems.  These effects
are also problematic when operating electrical equipment around arc
generating systems or during a lightning storm. The electromotance
phenomenon essentially deposits energy throughout the entire
electromagnetic spectrum.  The energy transmits into electrical cabling
consequently generating unwanted electrical energy.  Faraday noise mitigation
systems are widely employed and they are often the most effective noise
reduction techniques for Radio Frequency (RF) noise.  Unfortunately, these
along with other noise techniques are relatively ineffective against
electromotance induced energy.   High density fields are nearly impenetrable
when attempting to transmit data even when ark pulse electromotance
communicators are utilized.  This problem demonstrates the superior
capability for blocking electrically transmitted energy with dense electron
fields.  It is proposed to employ high electron density fields for producing a
realistic prototype system designed for use as cable raceways/shielding. The
prototype system's effectiveness will then be evaluated for reducing the
electromotance noise effects.  Arc discharges and electromagnetic pulses will
be safely produced within a specialized enclosure for evaluating the systems
capabilities.  Additionally, this effort will provide the proof of concept for a
shielding technique that could be rapidly matured into a deployable system.

Electromotance energy has historically produced problems for electrical
systems. This project will innovatively employ high electron density fields that
have the ability to attract the energy released from the charged
electromagnetic spectrum similar to the way a thick steel enclosure
functionally collects and dissipates electromotance energy into a ground
source.  The strategically oriented fields with an appropriate electron density
have the potential to capture and channel the energy away from electronic
cabling consequently reducing electromotance effects.  These fundamental
principles will be used to develop a novel prototype system that can be used
to perform improved electromotance noise reduction in a laboratory
environment.  Additionally, it could be deployed within sensitive
instrumentation shielding in a similar fashion as previously used shielding
techniques.

Anticipated Benefits

The prototype electromotance shielding system will directly benefit NASA
funded mission by providing an improved method for electromotance energy
shielding during a ground propulsion test that has the potential to improve the
data quality. The advanced noise mitigation technology has the potential for
improving the quality of data collected during ground propulsion tests. It could
even be used to improve data quality throughout other NASA programs.
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Primary U.S. Work Locations and Key Partners

Organizations
Performing Work

Role Type Location

Stennis Space
Center(SSC)

Lead
Organization

NASA
Center

Stennis Space
Center, Mississippi

Primary U.S. Work Locations

Mississippi

Project Management
Program Director:

Michael R Lapointe

Program Manager:

Ramona E Travis

Project Manager:

Scott L Jensen

Principal Investigator:

Scott L Jensen

Technology Maturity
(TRL)

Applied
Research Development Demo & Test

Technology Areas
Primary:

TX13 Ground, Test, and
Surface Systems

TX13.1 Infrastructure
Optimization

TX13.1.1 Natural and
Induced Environment
Characterization and
Mitigation
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